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Volume 53, Number 2 Abstracts 553wire. After endograft predilation, an Atrium ICAST 8- to 10-mm stent is
deployed approximately one-quarter into the lumen and three-quarters into
the branch vessel. The endograft portion of the covered stent is then flared
and a completion angiogram performed.
Results: Six patients (3 men, 3 women), mean age of 50 years,
underwent left SCA laser fenestration with TEVAR. All had hypertension,
and four (67%) had a history of smoking, hypercholesterolemia, or conges-
tive heart disease. Two patients had Marfan syndrome and two patients had
previous aortic root replacement. Five patients had acute dissections, two
with an intramural hematoma. One patient had a penetrating aortic ulcer
distal to the left SCA after previous ascending aortic repair. Mean aortic size
was 43 mm (range, 28-80 mm). Mean contrast volume was 101  51 mL.
Mean operative time was 180 38minutes. Technical success was 83% (n
5). One fenestration attempt was abandoned secondary to the acute angle of
the SCA and a type III aortic arch. The SCA stent in this case was snorkeled
into the aorta proximal to the endograft, revascularizing the SCA with no
clinical consequences. Mean length of hospital stay was 9  3 days. At the
mean follow-up of 5.2 months (range, 1-11 months), all SCA stents were
patent with no fenestration-related endoleaks. There were also no fenestra-
tion-related complications. One patient underwent aortic root replacement
of a retrograde aortic dissection. Mortality for our patient population was
zero.
Conclusion: In situ retrograde laser fenestration is an innovative,
feasible, and effective option for revascularizing the SCA during TEVAR.
The Impact of Surgeon Volume on Outcomes in Vascular Surgery:
What Type of Volume Is Relevant?
J. Gregory Modrall, MD, Eric B. Rosero, MD, Jayer Chung, MD, Frank
Arko III, MD, R. James Valentine, MD, G. Patrick Clagett, MD, Carlos H.
Timaran, MD, University of Texas Southwestern Medical School, Dallas,
Tex.
Objective: Prior studies reported improved clinical outcomes with
higher surgeon volume, which was assumed to be a product of the surgeon’s
experience with the index operation. We hypothesized that composite
surgeon volume is an important determinant of outcome. We tested this
hypothesis by comparing the impact of operation-specific surgeon volume vs
composite surgeon volume on surgical outcomes, using open abdominal
aortic aneurysm repair (OR-AAA) as the index operation.
Methods: The Nationwide Inpatient Sample was analyzed to identify
patients undergoing OR-AAA for the years 2000-2008. Surgeons were
stratified into tertiles based on annual volume of OR-AAAs (“operation-
specific volume”) and overall volume of open vascular operations (“compos-
ite volume”). Composite volume was defined by sum of several open
vascular operations: carotid endarterectomy, aortobifemoral bypass, femo-
ral-popliteal bypass, and femoral-tibial bypass. Multiple logistic regression
analyses were used to examine the relationship between surgeon volume and
in-hospital mortality for OR-AAA, adjusting for patient and hospital char-
acteristics.
Results: Between 2000 and 2008, 111,533 elective OR-AAAs were
performed nationwide, with an in-hospital mortality rate of 6.1%. The
median number of OR-AAAs performed annually was four per surgeon
(interquartile range [IQR], 2-10). The median composite volume was 28
operations annually (IQR, 6-59). As expected, in-hospital mortality for
OR-AAA decreased with increasing volume of OR-AAAs performed by a
surgeon (Table I). Interestingly, a similar relationship was seen between
in-hospital mortality and composite surgeon volume (Table II). After ad-
justing for patient and hospital characteristics, increasing composite surgeon
volume remained a significant predictor of lower in-hospital mortality for
OR-AAA (odds ratio, 0.992; 95% confidence interval, 0.990-0.994; P 
.0001), whereas increasing volume of AAA repairs per surgeon was not
protective from in-hospital mortality (odds ratio; 1.008, 95% confidence
interval, 1.004-1.013; P  .001).
Conclusion: The current study suggests that composite surgeon vol-
ume—not operation-specific volume—is a key determinant of in-hospital
mortality for OR-AAA. This finding has potential implications for creden-
tialing of surgeons by hospitals and the American Board of Surgery.
Table I. Mortality for open AAA repair by tertiles of
surgeon volume of AAA repairs.
Tertiles of open AAA volume Mortality rate (%)
Tertile 1 (1-2 cases/y) 8.8
Tertile 2 (3-7 cases/y) 5.3
Tertile 3 (7 cases/y) 4.6p
aCochran-Armitage Trend Test, P  .0001.s Routine Follow-up Angiography Warranted After Dialysis Access
ntervention?
lifford M. Sales, MD, Christopher Banko, RN, Mark H. Kumar, MD,
ichael D. Addis, MD, Salvador A. Cuadra, MD, Raymond J. Holmes,
D, Jonathan A. Levison, MD, The Cardiovascular Care Group, Westfield,
J.
Objective: The natural history of balloon angioplasty is that of recur-
ent stenosis and, ultimately, thrombosis of the vessel. Hemodialysis (HD)
ccesses tend to have a more rapid progression to failure than other native
essels subjected to balloon dilatation. We reviewed our patient data to
etermine the validity of a routine follow-up for a failing HD access.
Method: All patients scheduled for a routine follow-up after an initial
ndovascular intervention on their HD access were included in this report.
one of the patients had symptoms of a failing HD access by physical
xamination or dialysis unit measurements. Findings on diagnostic angiog-
aphy and the specific interventions were recorded.
Results: A total of 121 patients underwent routine diagnostic angiog-
aphy between January and September 2010. The follow-up study for all
atients was scheduled at the time of their initial endovascular intervention
mean 88.7 days.) Seventy-six percent (86 of 121) of these asymptomatic
atients required an intervention at the time of their diagnostic angiogram.
ixty-eight percent (59 of 87) of patients with arteriovenous fistulae and 79%
27 of 34) with an arteriovenous graft required an intervention for an
nsuspected stenotic lesion (2  1.09; P  .297; NS).
Conclusion: The need for routine follow-up is warranted based on the
esults presented. Seventy percent of patients undergoing an endovascular
ntervention had a documented stenotic lesion associated with their access
hat was not evident on clinical evaluation. Therefore, these results justify a
tandardized approach to the follow-up of patients undergoing an endovas-
ular intervention of their HD access.
Fresh Cadaver Lab to Conceptualize Troublesome Anatomic Rela-
ionships in Vascular Surgery
rica L. Mitchell, MD, Dae Y. Lee, MD, Timothy K. Liem, MD, Gregory J.
andry, MD, Gregory L. Moneta, MD, Oregon Health & Science Univer-
ity, Portland, Ore.
Objectives: Troublesome knowledge and threshold concepts are those
oncepts difficult to conceptualize but once understood are transformative
nd not forgotten. Complex anatomic relationships can be troublesome and
ifficult to comprehend but once understood seem relatively simplistic.
here are several complex anatomic relationships that are troublesome but
hose understanding is critical to becoming a competent vascular surgeon.
nfortunately, due to work hour restrictions and an increase in minimally
nvasive procedures, there are declining opportunities for residents to par-
icipate in complex operations that provide the appropriate environment to
isualize these anatomic relationships. Because mannequins and computer
imulation do not provide sufficient realism and clinical context to ade-
uately substitute for operative experience, we propose the use of fresh
adavers to assist resident comprehension of troublesome difficult anatomic
elationships in vascular surgery.
Methods: Twenty-two postgraduate year (PGY) 3s (n 12) and PGY
s (n  10) attended four structured 3-hour cadaver skills laboratory
essions. Residents performed operative vascular exposures identified, by
enior surgical residents, as conceptually difficult and infrequently encoun-
ered in the current era of residency training. Exposures included the
upraclavicular subclavian and vertebral arteries, supraceliac aorta, superior
esenteric artery, proximal and distal renal arteries, and iliac artery bifurca-
ions. Residents were tested (oral board examination style with percentage
orrect of a predetermined check-list) in their knowledge and understanding
f the anatomic relationships before and after the cadaver laboratory ses-
ions. Participant’s self-reported confidence in performing these complex
ascular exposures was also measured before and after the course using the
perating score (OR score: 1 not confident; 5 highly confident) for each
f the exposures.
Results: Participation in the course resulted in a significant increase in
able II. Mortality for open AAA repair by tertiles of
omposite surgeon volume
Tertiles of composite volume Mortality rate (%)
ertile 1 (1-11 cases/y) 8.9
ertile 2 (12-47 cases/y) 5.1
ertile 3 (47 cases/y) 4.3
ochran-Armitage Trend Test, P  .0001.articipant comprehension and self-reported operative confidence of the five
natomic exposures: supraclavicular subclavian and vertebral arteries, su-
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February 2011554 Abstractspraceliac aorta, superior mesenteric artery, renal arteries, and iliac artery
bifurcation. Median oral examination scores were 5% vs 87%, 26% vs 94%,
19% vs 86%, 30% vs 88%, and 29% vs. 87%, respectively (all P  .001) and
median or scores were 1.1 vs 2.9, 1.3 vs 3.5, 1.2 vs 3.2, 1.2 vs 3, and 1.5 vs
3.9, respectively (all P  .001).
Conclusions: Fresh cadaver laboratory sessions can provide a learner-
centered and safe environment for acquiring procedural understanding and
operative confidence of complex vascular exposures and allow for transfor-
mational change that is essential to becoming a competent vascular surgeon.
Osteoprotegerin Serum Levels in Abdominal Aortic Aneurysm
Vladislav Treska, Professor of Surgery, Ondrej Topolcan, Professor, Jindra
Vrzalova, Mgr, Jiri Molacek, Ass. Prof, Karel Houdek, MD, University
Hospital, Plzen, Czech Republic.
Objectives: Serum levels of osteoprotegerin (OPG) are a significant
marker for the prediction of cardiovascular disease severity and patient
mortality. Its association with abdominal aortic aneurysm (AAA) is still a
matter of discussion. The aim of our prospective nonrandomized study was
to find if any correlation existed between serum levels of OPG and AAA.
Methods: In 43 patients operated on for AAA, venous (peripheral
blood samples before operation) and arterial OPG serum levels (aneurysm
blood samples during open surgery) were evaluated by multiplex immuno-
analytic assay (xMAP) technology. Plasma OPG levels were correlated with
age, gender, diameter, and symptoms of AAA, hypertension, smoking,
diabetes mellitus, carotid artery stenoses, peripheral arterial stenoses, or
occlusions and AAA wall thrombus in multifactorial analysis. Twenty pa-
tients operated on for hernia served as a control group.
Results: OPG plasma levels were 1000 times higher in the AAA group
compared with controls. VenousOPG plasma levels were directly dependent
on AAA diameter (P  .01) and symptoms (P  .0005). Other important
factors for OPG plasma levels were smoking (P  .01) and age (P  .05).
Arterial plasma levels of OPG were significantly higher compared with
venous levels. Factors significant for arterial OPG plasma levels were age (P
 .01), hypertension (P  .05), and smoking (P  .03).
Conclusions: OPG venous levels are related to diameter and symptoms
of AAA. OPG should be used as a predictor of AAA growth in small AAAs
and also as a predictor of imminent AAA rupture. OPG is also a marker of
cardiovascular risk in smokers, diabetic patients, and those with carotid
artery stenosis, which is important for the type of operating procedure
decision making.
Interpreting the EVAR versus OPEN Repair Randomized Trials:
A Critical Meta-Analysis
Caron Rockman, MD, Maya Rubin, BA, Mark A. Adelman, MD, Frank
Veith, MD, Jeffrey S. Berger, MD, New York University Medical Center,
New York, NY.
Objectives: Although endovascular aneurysm repair (EVAR) has lower
perioperative mortality than open aortic aneurysm repair (OPEN), its ben-
efits may be compromised by an increase in secondary interventions and a
possible increase in late mortality. The goal of this study was to explore these
findings by performing an analysis of randomized controlled trials (RCTs)
comparing the outcomes of EVAR and OPEN.
Methods: A meta-analysis of RCTs comparing EVAR with OPEN was
performed, encompassing 2484 patients. Outcome measures included all-
cause mortality (early, late, total), AAA-related mortality (early, late, total),
graft-related complications, and secondary interventions.
Results: A total of 349 deaths (28.1%) occurred among 1243 EVAR
patients, and 367 deaths (29.6%) among 1241 OPEN patients. EVAR was
associated with a significant benefit in early all-cause mortality (1.3% vs
4.7%), with an odds ratio (OR) of 0.27 (95% confidence interval [CI],
0.15-0.49; P  .001). However, no significant differences were noted for
late all-cause mortality (OR, 1.04; 95% CI, 0.86-1.27; P  .67), or total
all-cause mortality (OR, 0.93; 95% CI, 0.77-1.12; P  .43). EVAR was
associated with a significant reduction in early AAA-related mortality (1.4%
vs 4.0%; OR, 0.36; 95% CI, 0.20-0.63; P .001). However, EVARwas also
associated with a significant increase in late AAA-related mortality (2.2% vs
0.9%; OR, 2.25; 95% CI, 1.11-4.56; P  .03). There was no significant
difference noted for total AAA-related mortality (3.5% vs 4.9%; OR, 0.73;
95% CI, 0.49-1.09; P  .13). EVAR was associated with a significant
increase in graft-related complications (40.1% vs 10.5%; OR, 6.01; 95% CI,
4.59-7.89, P  .001), and secondary interventions (19.2% vs 10.1%; OR,
2.12; 95% CI, 1.67-2.69; P  .001).
Conclusions: In pooled analysis of the RCTs comparing EVAR and
OPEN, EVAR has clear advantages of decreased early AAA-related and
all-cause mortality. Although the success of EVAR in reducing late AAA-
related mortality may be suboptimal, the importance of decreased early
mortality cannot be minimized, particularly from the patient’s perspective.
Future work must focus on improvements in design and techniques that will
decrease device-related complications and the need for secondary interven-
tions to further improve the long-term success of EVAR. Despite these
v
2ssues, EVAR remains the procedure of choice in anatomically suitable AAA
atients.
otally Robotic Aortic Surgery versus Robotic-Assisted Aortic Surgery
ith Mini-Laparotomy
udith C. Lin, MD, Sanjeev A. Kaul, MD, Akshay Bhandari, MD, James O.
eabody, MD, Mani Menon, MD, Henry Ford Hospital, Detroit, Mich.
Objectives: Safety and efficacy of totally laparoscopic aortic surgery and
aparoscopic-assisted aortic surgery with minilaparotomy have been demon-
trated in previous studies. Published reports of robotic-assisted aortic
urgery involve a combination of laparoscopy for aortic dissection and
obotic system for vascular reconstruction. The objective of this study is to
etermine the feasibility and advantage of a totally robotic aortic dissection
nd vascular reconstruction versus robotic-assisted aortic procedures for
ortoiliac occlusive disease (AIOD) and abdominal aortic aneurysm (AAA).
Methods: From February 2006 to August 2010, 21 patients were
elected for robotic aortic procedures: 12 had aortobifemoral bypass, 6 had
AA repairs, 1 had iliac aneurysm repair, and 2 had ligation of type II
ndoleak after endovascular aneurysm repair. Inclusion criteria included
AA 5 cm, iliac aneurysm 3 cm, and AIOD TransAtlantic InterSociety
onsensus C or D. The daVinci S Surgical System was used for the aortic
issection in all cases and the aortic anastomosis in three. Institutional
eview Board approval and informed consent were obtained.
Results: The 21 patients (6 women, 15 men) were an average age of
5.7 years (range, 44-86 years) and body mass index of 27.23 kg/m2, and
0.4% were American Society of Anesthesiology 3 or 4. Twenty patients
95.2%) underwent successful robotic dissection of the abdominal aorta.
ne patient underwent full conversion to open AAA repair due to trocar
njury. Of the remaining 20 patients, the average robotic dissection of the
nfrarenal aorta was 113.1 minutes and average aortic clamp time was 86
inutes. Procedures in 15 patients were performed with a minilaparotomy
sing an average abdominal incision of 13 cm to implant the Dacron or
TFE graft. Five patients underwent a totally robotic procedure with robotic
ortic reconstruction or ligation of type II endoleak. Thirty-day survival rate
as 100%. Median length of stay (LOS) was 7.5 days. All grafts were patent
ith a median follow-up of 26.5 months.
Conclusions: In this selected group of patients, totally robotic aortic
urgery for aortic dissection and vascular reconstruction is feasible. For aortic
rocedures completed total robotically without an abdominal incision, the
stimate blood loss was significantly less than robotic-assisted procedures
ith minilaparotomy.
able. Totally robotic versus robotic-assisted aortic
rocedures
Aortic clamp
time
Estimated
blood loss
(mL)
LOS
(days) Mini-incision
(min) (mL) (days) (cm)
otally robotic
(n  5)
60 200 6.6 None
obotic-assisted
(n  15)
89.5 1474.4 11.7 13
utcomes of EVAR in Hemodynamically Stable and Unstable Patients
ith Ruptured AAA: A Prospective Analysis
anish Mehta, MD, MPH, Sean P. Roddy, MD, Yaron Sternbach, MD,
ohn B. Taggert, MD, Paul B. Kreienberg, MD, Philip S.K. Paty, MD,
athleen J. Ozsvath, MD, Benjamin B. Chang, MD, Dhiraj M. Shah, MD,
. Clement Darling III, MD, Albany Medical College/Albany Medical
enter Hospital, Albany, NY.
Objectives: To date there are no published reports comparing hemo-
ynamically (Hd) stable and Hd unstable patients with ruptured abdominal
ortic aneurysms (r-AAA) undergoing endovascular aneurysm repair
EVAR). This study evaluated outcomes of EVAR for r-AAA based on
atient hemodynamic status
Methods: From 2002 to 2009, 106 patients with r-AAA were catego-
ized into two groups based on systolic blood pressure (SBP) measurements
efore EVAR: Hd-stable (SBP 80 mm Hg; n  72, 68%), and Hd-unstable
SBP 80 mm Hg; n  34, 32%). All data were prospectively collected, and
tatistical analysis was performed using 2 square and life-table methods
Results: Of the 106 r-AAA patients with EVAR, the Hd-stable and
d-unstable groups had similar comorbidities (coronary artery disease: 63%
s 59%, hypertension: 72% vs 75%, chronic obstructive pulmonary disease:
1% vs. 26%, and chronic renal insufficienc: 18% vs 18%), the need for
